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Case Case 

세 12세
 s/p Fontan/p
 NYHA class II (worse than before)
 i t itt t Hi t  f t i l fl tt intermittent History of atrial flutter
 exercise CP test: VO2max -2/3 of normal
 systemic venous pressure 15mmHg
 liver cirrhosis on abdominal CT liver cirrhosis on abdominal CT



Trial of pulmonary vasodilator??Trial of pulmonary vasodilator??

What  
should be 

 Will it work for this patient?
 Will it be OK ?should be 

taken into 
considerati

 Will it be OK ?
 Effect/side effect

D  considerati
on before 
prescribing  

 Drug interaction
 Cost-benefit

prescribing  
new drug ?

 How long ?



intermittent History of atrial flutter
exercise CP test: VO2max -2/3 of normal
s stemic eno s press re 15mmHg  
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liver cirrhosis on abdominal CT normal



WHAT else should be checked?

1 P l  l  & F h

WHAT else should be checked?

1. Pulmonary vasculature & Fontan pathway

2. Collateral vessels

3. Fenestration

4 Atrial function4. Atrial function

5. Ventricle function

6. Systemic vasculature

7. Thromboembolism7. Thromboembolism

8. Other problems Correctable or not



The change of circulation in FontanThe change of circulation in Fontan





Function of SVFunction of SV

Preload ↓
SVR↑
Mass:volume ratio↑Mass:volume ratio↑

Compliance?
impaired relaxation?pa ed e a at o ?



Mechanism of pulmonary HT 
associated with left heart disease

1. passive, 
2 reflex vasoconstriction2. reflex vasoconstriction
3. fixed



An example of reflex pulmonary 
i ivasoconstriction

restrictive cardiomyopathy

LVED pressure (23 mmHg

Af h l d NOAfter inhaled NO 

pulmonary artery pressure 
(85/45 mmHg)( / g)



An example of fixed pulmonary vascular 
didisease

16-year-old patient born 
with critical aortic stenosis

PAP = 110/45 mmHg
LVEDp = 25 mmHgLVEDp  25 mmHg
TPG = 46 mmHg
PVRI = 22WUm2.

no change with NO



Failing Fontan
-Etiologies of volume retention/ fatigue

 Anatomic/ hemodynamic Anatomic/ hemodynamic
 Right- or left-ventricular dysfunction/outflow obstruction

 Atrioventricular valve regurgitation

B ffl  b i Baffle obstruction

 Pulmonary artery/ vein obstruction: Qp/Qs imbalance

 ↑ PVR

 Systemic artery to pulmonary vein, or, systemic artery to pulmonary artery connection

 Arrhythmia

 Systemic venous/ arterial hypertension Systemic venous/ arterial hypertension

 Renal/ hepatic dysfunction/ protein losing enteropathy

 Primary lung disease (restrictive or obstructive)

 Occult infection/ SBE / spontaneous bacterial peritonitis

 Pregnancy

 Acquired co-morbid illness: e g  endocrinopathy Acquired co-morbid illness: e.g. endocrinopathy



Inhaled Nitric Oxide Therapy 
f iAfter Fontan-Type Operations

 Naoki Yoshimura, et al. Surg Today (2005) 35:31–35



Bosentan Induces Clinical, Exercise and 
Hemodynamic Improvement in a Pre-Transplant y p p
Patient With Plastic Bronchitis After Fontan Operation

A 6 Sotiria C. Apostolopoulou, et al. J Heart Lung Transplant 2005;24:1174–6.



Effect of sildenafil on haemodynamic response to 
 d    Fexercise and exercise capacity in Fontan patients

 Alessandro Giardini, et al. European 
Heart Journal (2008) 29, 1681–
1687



Nitric Oxide in Conjunction With Milrinone Better Stabilized 
P l  H d Af  F P dPulmonary Hemodynamics After Fontan Procedure

 Jiming Cai, et al. Artificial Organs, 32(11):864–869,





Mechanism of pulmonary HT in  this 
Fontan case 

Endothelial dysfunction related to the absence 
of pulsatile flow – PROBABLY Reversible  or  not

Arrhythmia – Partly contributing

Reversible  or  not

Ventricle dysfunction  - POSSIBLY
systolic / diastolic systolic / diastolic 

Volume overload - MAYBE
systemic to pulmonary collaterals
hepatic / renal 

C blCorrectable



Yes, I will ….Yes, I will ….

SECONDFIRST

FIND CORRECTABLE FACTORSCATH  & Angio

+ CT /MRI

TRY  PULMONARY VASODILATORS
/

VASODILATOR  TEST

LAST 
CHECK PAP / PVR / CO / PE
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CHECK PAP / PVR / CO / PE
CHECK EFFECT/ SIDE EFFECT OF DRUG

끝


